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(57) Abstract: 



PURPOSE: A method for 
manufacturing a capacitor of 
a semiconductor device is 
provided to realize a high 
capacitance and a low 
leakage current by forming a 
dielectric layer as a double 
layer of a tantalum oxide and 
a titanium oxide. 

CONSTITUTION: A method for 
manufacturing a capacitor of 
a semiconductor device 
comprises the following 
steps. A polysilicon layer(12) 
is formed on an upper portion 
of a semiconductor substrate 
(11) by using a lower 
electrode. A nitride layer(13) 
is formed on a surface of the 
polysilicon layer(12) by 
performing a fast thermal 
nitrification process. A 
dielectric layer is formed on 
an upper portion of nitride 
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layer(13) by using a tantalum 
oxide layer(14) and a titanium oxide layer(15). A titanium layer(16) as an upper 
electrode is formed on an upper portion of the titanium oxide layer(15). 
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(54) flSEXI I ^XfHj 3H H HA I E] » a 



S ^£X1I £»2| A| EH XII 2 gJSOII ^2^, of¥ S^M SJflS * ^£ ^2 HHI1J 2 

2J- ^gg ^ ^AhOIHSf EJEIs ^AK>|=2| OlgSfog ^HHAIBSI « 

axiiafg sgstHSMi §2 sir a* we ¥^ 2# ^gs saioii m$>m ^ site &£xii 

9HHHAIEH XIIS gJSOl XHAISCh 

SSXIISJ, ^AFOIE^, El Els ^AK)| = B[ 

£ 1(a) LHXI £ 1(c)te S US01I df^ ±^2| 9HIIHAIE1 XJ|£ g*g§ ggoPI 91© 4^2| & 
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wgoi ^attr Jim % j mow men Jim 

S m&S StEXII ±X\2\ flli ^£0il &m ^ol ^£ 12 Hf3J 2^ ^&(Ebd>7MV/ 

cm)M 3*^ &mm ^Af0l^(Ta20 5 )2l H^Si e,=40-60)e ^= EJEm ^ AfOI £(Ti0 2 )2J 0|§°J 

«S«|Bt8 £lgS>°£Mi feg §2 MAI Oil 4- ^£*ll 
±X*2I A| Ei HIS SB 2J0|C|. 



^AFOIE(TaA)^ ORAM XII £ ^SOIlAi 9HHHA|Ei2] ^2X||9J£? Af§£J^ 0N09|(0xide- 

Nitr ide-0xide)SO> ^SMOI 5dH 3£ Di 35? 1G 0I&2] fi^Q^ ORAM HIS g§Oi|Ai 

■3HIIHAIE12I ^Sx||Q| g§J£ ^&g>H 2m. ^61 TaA^ CVO g§§ AhgSK* ^H^mSHXIM 2 

II 4 ^ gXHai S3 Oil 2|6H ^gOI f2 V£ S^f SfS e|°? ^ii 4= 2iCh 



nac-ii, ^xpt ss ns^sigoii a>ai y§s ±x>2j e^e ^ oh is^i 9HHHAie^^ 

SJO U 3HHHAIEH fij AhOISJz: §g ^0I£2] E*iJSt°£ g&S 3^ Oil 

3HHHAIEJ2J §gg| g^2f ^ M At Oil ^ StCh 

Atemoi 2*2*21 mgm ^ammwot mat. 



ajejAi, e g*g^ is nnu sej- 43(Ew>7mv/<»)S ^fe ^awihsj- ^si 

e»=40-60)e 5>= ElEfte ^A>0|£2| 0lgQ|O£ 9¥3flmB «3 5>H£M| 22 £g 

B^-m S At CHI «fMi 4 &t£3l 4^21 9HHH A| El HIS g>^§ HISohfeGIl H = 3 01 

&t£&t ifgSPI ^i si g i§8 ttEXII £Xf2| 3KHH A| Ei HIS gJSOil SJCHAi, ^SHj g§§ m 

oH oF¥ ?S:>|- 3IB ^¥0il 6h¥ 2^°? Mdl^di^^g S^ofe 33I2K 3^ 

m §§§ ^AloKX £PI Mil^^lE SSOII I!S*Sf s ^^ofe §JSf^t ^¥0il ^ 

A^0I^S| §J ElEfs ^AFOIH^o? ^SxllSte S^Sfe B5|l£f. ^^1 El El-s ^A^|ES| &¥0il ^¥ 



§¥3 £21 SSoKW ^ iSi ^ Ail 61 ^SSPIS 

£ 1(a) LHXI £ 1(c)^ £ ^SOII CC^ ^£x|| ^^SJ 5HHH A| Ei HIS ^SoPI ?i^ ±X\2\ 3 

S£0ICF. 

£ 1(a)M ^5oiS , ^S^J §§§ goH ^lOie, ±2.±, H5il&J SI bl^dfojeH] oF¥ ^P^^l- 

^exii ^ie(n) ^^oii 6h¥ s^o^ M£|Aj£|ao| d2)e mg&Q. S£i^e.isa, v (i2)si asi hf 

£^ BOE? ^^5^ Hl^ShCI-. ^ ^gsj- g§I ^AloFOI MEI M £1 EQ|( 12)2j SSOil 

^sl^(13)M ^^efCK g^sl gSS 800 — 950 "C CHI Ai ^JAIofe ^xHEl g§0ilAH 6i 

sf^Hj s^e ^hispi mm ^oiq. 

£ 1(b)M SSolS, ^Sf^(13) ^¥0il ^S^iat^S ^A|-0|£B| (14)M S^&D. ^Al- 

01 £01(14)21 &± SI Icii HI^SPI ^ 300-500^2] N 2 0 #£fS0F CH y 5§i ^A|t[ * El Efs 
^AF0IE^(15)M M£mQ. &mm ^A^i£S|(14)^ EfM 31 ^g£S S^&Q. fflXH, & 

l^M Oil^SilOlM (Ta(0C 2 H 5 ) 5 )M 170-190^21 SEf ^Ximfe ^ISf^lOllAi 31^ #EH'£ et^Cf. 51^ ^ 
EH2| &mm OilfeeilOlM y§ Afg£lb 6i± 0.1-10Torr2J ^Xlol- 

b yesoii ^SAi^i 350 - 450 "c^ ?iioiinoii g^^a. oidii oii^enoi^ 

0.001-2cc2j gjog ^°jA|3|H, ^^fe 10~1000sccm£J °oi A( ^q EJ Efs 

^AhOI£°|(15)^ CVD gjg SE^ ^IHEi g> f S2§ ElEf^BtS ^ N 2 0 MBISOh M EIM ^A|o^ 

N 2 0 M£I2ED|- xHEl^ ^W2J 0.1~-10Torr^ ^Xl AiM olEiS] S£M 300- 500 *C 

^ ^xio^ ^ eh oil ai n^m 10-soow ei^5K)i ^ Ai^o. n^iih ej^^s oh^ ai« siEi 

m 3Ef^£? 6^, A^ ol EH 11 2^5? ^D. 01 OH . N 2 0 D\±2\ &B 20~ 1000sccm^? am, 
10^-1^ §£2J AlZieoh aj A |^ £ s ^Qf. 

£ Kc)^ ^¥ 2^£? El Ej-s U0|^£f0|£^(16)e ^EH2J E+eSOICI. EJEI^ U0I^£|0|£ 
B, f (16)S 400-7501321 2£0]|Ai 



&sm t»2f ^oi & ^soii 2jo^ ^ m& mm ^ e^e ^afoihsj n^se 

m 3>fe EIE}^ ^Ah0l£2i Oie^^? 9HHH A| EH2i ^S^I^M SSoh°?Mi §2 ¥ 



g^^Si 10-0297100 

g en msm rnMow siag ^ &c*. 
s^s 1 

«>£x1l £Xf2| 9HIIH A| Ei JJIS ^TS Oil &01/d. 

±§21 S§§ MoH Sh¥ ^P^f 5ie ^¥011 S^2S 8aig£ISQ|§ ggohfe & 

31121. 

m^2} §§§ ^Alo^OI Mdl^dl^ SSOil §SfS|M ggofe 

Es}^ ^¥0j| gfif ^AK>IEBf §J EjEm ^AF0| = s>2£ ^3x||Sfs S&SFfe &3l2f. 

El £fs ^M0|CQ| ^«ou Ah« £j = o^ ElEf^^M g&Sfe 31 iS2§ SJSXII ±X^ 

9HHHAIEH XII £ &g. 

2 

XII 1 SOII 2iOUH , £,OI = ^^2} g§8 800 LHXI 950TCOI1AI £!A|6K= 51 ^S£S Sfe &h£xll 
±»2] 9HHHAIEI Xll£ gjg. 

a^s 3 

xii 1 son sioi/h. 4>oi ^Afoi^sie &§rg ojmeiioie ?\±2\ ?\±m 0.1 mxi 

10Torr2j °J§*1 ^Xim^f ^gSOil ^£JA|=*1 350 LH XI 450*C^ 3*gS 9HOIH0II S*Httte g^3fe 5 
1 ^§2S ofe &EXII £tt2| 3HHH A| EH XII 5 gjg. 

S^S" 4 

xii 3 son £icn ah , mum outlaid^ <^&2i oii^eiioi^M 170 wxi i9or 

HI ££S ^Xlofe J\mi\0\\M ^sUI^J 51 8f£z y£xll ^XF2| 9HIIH A| Ei XII 5 ^S. 

a^s 5 

XII 3 S01I SiCHAH , 0il^£i|O|M ?l±±= 0.001 L4i XI 2cc2| ?f2S ^£JA|5|^ 51 ^ 

5^ ^£*|| 4:^21 3HHH A| EH XHl ^g. 

a^S 6 

XII 3 SOII SiOUH , 10 LUXI 1000sccm2j $?2JAI3lfe 5!i ohfe &£»l 

£Xh2| 3HHHAIEH XII £ . 

7 

XII 1 SOII 210UH, #D\ El Em 5A}0l = QtS 3g8PI 2 #3 1 &§^M ^AtOIH^Oll N^O g£*2Q|- 0\U 
iSi ^Alofe ^J2S **Ex|| £X>2| 9HIIHAIE1 XII 5 &g. 

S^S 8 

Xil 7 SOII SiCHAH , &}| N 2 0 MB*30h Oiy ggg 300 LH XI 500T32I ££0IIA| *JA|8fe 5i ^S2^ 
o\= 2}^X]\ ^Xh2J 3HIIHAIEI XII ^ gjg. 

9 

XII 1 SOII SiCHAH , £|E|^ ^AJOIEBfg El Els * N 2 0 M^Oh XHEIM ^A|o^ S^ 

8fe 51 ^§2§ 8^ ^£X|| ^XF£| 9H1IH A| EH XII 2 ^S. 

S?* 10 

XII 9 SOU 2iOUH. av^i EIEIfeS|S CVO SE^ ^IHEI g/S2S S^ofb 51 ^§2S 

»l ^X^2J 3HKHAIEI XIIS ^g. 



4-3 



^ 0-0297 100 



11 

m 9 »(HI 2iCH/H . 4PI N 2 0 M^£0F 0.1 LH XI 10Torr^ S XI SHI. 6IQ2J 

g£M 300 UIXI 500 10^ ^Xle} ^ EH Oil AH H^HI 10 LHXi 500W 210m0\ ^Alo^fe 

S 8*fe SJSXII ^Xf2j 5HEHAI Ei JII3S gJS. 

s^sr 12 

HI 9 » Oil 9lO\M. £M NaO M£J5£0> xHdl^ N 2 0 20 LHXI 1000sccm2J ^25 ?*2JAI31 ^AlShfe 

6^ e*£«| £X^£j 3HHHAI9 JQ|£ gJS. 

13 

HI 9 mm &OUH. N 2 0 Mdl^Df xHdl^ 10£ LH XI 1S g& ^A|5fe 2§ ^§2S 6fe gtEXII 

±X^£| 3HHHAIEH HIS gjgj. 




